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(57)Abstract: 

PURPOSE: To even bearing stress to be applied to the 
laminated surface of each member of a fuel cell so as to reduce 
the internal resistance of a fuel cell, and also to prevent the 
mixture and the leak of the fuel gas. 

CONSTITUTION: Each electrolytic film member 150, in which a 
spacer 60 having its diameter equal to or larger than the 
thickness of an electrolytic film 30 and the electrolytic film 30 
are pinched by a pair of frames 100, and each separator 200. to 
which a collecting electrode 50 is deposited by fusing and which 
is coated with the elastic bonding agent 420 so as to seal the 
fuel gas, are laminated to assemble a cell module 10. A 
predetermined voltage is applied to both ends of the fuel 
module 10, and the pressure load is adjusted so as to obtain the 
predetermined internal resistance to harden the elastic bonding 
agent 420. and the fuel module 10 is completed. The elastic 
bonding agent 420 absorbs the stress generated in a fuel cell to 
restrict the deformation of the members, and prevents the 
mixture and the leak of the fuel gas. The spacer 60 maintains 
the thickness of the electrolyte film member 150 constant, and 

evens the bearing stress to be applied to the electrolytic film member 1 50 to reduce the internal 
resistance of a fuel ce 
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* NOTICES * 

T 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The cell which pastes up with elastic adhesives and becomes so that may be the cell of the fuel 
cell equipped with the electrolyte membrane, it may be formed with an insulating ingredient, it may have the 
frame which supports the rim section of said electrolyte membrane, and 2 separators which are formed with 
a conductive ingredient and arranged at the both sides of said frame and the internal resistance of this cell 
may serve as a predetermined value in said frame and said two separators. 

[Claim 2] Said frame is a cell [claim 3] according to claim 1 which it comes to unify with adhesives where it 
was pinched by the frame member of said pair with the frame member of the pair which pinches the rim 
section of said electrolyte membrane, and said electrolyte membrane, it had the spacer which specifies the 
thickness of this electrolyte membrane in this pinching direction and said electrolyte membrane and said 
spacer are pinched by the frame member of said pair. The manufacture approach of the cell which consists 
of an adhesion process which pastes up the support process which is the manufacture approach of the cell of 
the fuel cell equipped with the electrolyte membrane, and supports the rim section of said electrolyte 
membrane with the frame formed with the insulating ingredient, and two separators formed with the 
conductive ingredient and said frame with elastic adhesives so that the internal resistance of this cell may 
serve as a predetermined value. 

[Claim 4] Said adhesion process is the manufacture approach of the cell according to claim 3 which is the 
process which adds a press load to said two separators, and pastes up the internal resistance of this cell as a 
predetermined value. 

[Claim 5] Said adhesion process is the manufacture approach of the cell according to claim 3 or 4 which is 
the process which plasters the position of said frame or said separator with these elastic adhesives, and is 
pasted up on it so that it may act as a seal member which carries out the seal at least of one side of the fuel 
gas by the side of a cathode or an anode after said elastic adhesives* hardening. 

[Claim 6] Said support process is the manufacture approach of a cell claim 3 which is the process which said 
frame consists of a frame member of a pair, pinches the spacer which specifies the thickness of said 
electrolyte membrane in this pinching direction by the frame member of this pair with this electrolyte 
membrane when pinched by the frame member of this pair, and unifies this spacer, this electrolyte 
membrane, and the frame of this pair with adhesives in the state of this pinching thru/or given in five. 
[Claim 7] The electrolyte membrane member which it comes to unify with adhesives where it is the 
electrolyte membrane member of the cell of the fuel cell which comes to pinch the rim section of an 
electrolyte membrane with the frame of the pair formed with the insulating ingredient, and it was pinched by 
the frame of said pair with said electrolyte membrane, and it had the spacer which specifies the thickness of 
this electrolyte membrane in this pinching direction and said electrolyte membrane and said spacer are 
pinched with the frame of said pair. 

[Claim 8] It is the fuel cell which pastes up with elastic adhesives and becomes so that it may be the fuel cell 
which comes to carry out two or more laminatings of the battery module which carried out two or more 
laminatings of the cell, said cell may be a cell according to claim 1 or 2 and said battery module may serve 
as a value predetermined in the internal resistance of this battery module in between said cells. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the cell of the fuel cell with which this invention was equipped with the electrolyte 
membrane in detail about the cell and its manufacture approach of a fuel cell — and ~ and it is related with 
the manufacture approach. 
[0002] 

[Description of the Prior Art] Two or more springs are prepared in the laminating side of the pressure plate 
arranged at the laminating edge of the layered product which carried out the laminating of the cell as a fuel 
cell which equalizes conventionally planar pressure which acts on the laminating side of a cell, and makes 
internal resistance of a fuel cell small, and the fuel cell which presses a pressure plate equally with this 
spring, and binds a layered product tight is proposed (for example, JP,61-248368,A). Although contact 
sufficient between the interior of a cell or a cell will not be acquired but sufficient contact will be acquired 
in the part fi*om which planar pressure becomes [ too little ] in the part from which internal resistance and 
contact resistance become large, and become excessive [ planar pressure ] if equalizing planar pressure 
which acts on the laminating side of a cell does not have equal planar pressure It is because planar pressure 
may damage the member exceeding the material strength of the member which constitutes a cell depending 
on the magnitude of planar pressure. 

[0003] Moreover, in this fuel cell, in order to prevent mixing with cathode side fuel gas and anode side fuel 
gas, and the leakage of each fuel gas, the gasket is used as a seal member. Since mixing of fuel gas and 
leakage cause un-arranging [ that it cannot * * to a deployment of a resource ] while reducing the amount of 
generations of electrical energy per unit fuel of a fuel cell, they are important for preventing mixing of fuel 
gas, and leakage. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in this fuel cell, when carrying out the laminating of 
the cell, attaching it and variation arose in the attachment location, equal planar pressure did not act on the 
laminating side of the cell which variation produced, but there was a case where above-mentioned un- 
arranging arose. In order to avoid this un-arranging, a high precision was required of attachment of a layered 
product and how to add the press load added to a layered product, but when carrying out the laminating of 
many cells, it was difficult to maintain such high precision. 

[0005] Moreover, there was a problem that distortion might arise in a member and the dependability of the 
seal of a gasket might be remarkably spoiled with the stress produced by the heat which a fuel cell generates 
depending on the member which constitutes a cell, vibration, etc. Furthermore, also when a gasket produced 
setting by thermal fatigue, a creep, etc. and spoiled the dependability of a seal, it was. 

[0006] The cell and its manufacture approach of a fuel cell of this invention solved such a problem, and they 
took the next configuration for the purpose of preventing mixing of fuel gas, and leakage while they 
equalized planar pressure which acts on the laminating side of each part material of a ftiel cell and made 
internal resistance of a fuel cell small. 
[0007] 

[Means for Solving the Problem] The cell of the fuel cell of this invention is a cell of the fuel cell equipped 
with the electrolyte membrane, it is formed with an insulating ingredient, is equipped with the frame which 
supports the rim section of said electrolyte membrane, and 2 separators which are formed with a conductive 
ingredient and arranged at the both sides of said frame, and makes it a summary to paste up with elastic 
adhesives and to become so that the internal resistance of this cell may serve as a predetermined value in 
said fi"ame and said two separators. ^, 
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, [0008] Here, in said cell, said frame can be equipped with the spacer which is pinched by the frame member 
of said pair with said electrolyte membrane, and specifies the thickness of this electrolyte membrane in this 
pinching direction as the frame member of the pair which pinches the rim section of said electrolyte 
membrane, and can also consider it as the configuration which it comes to unify with adhesives where said 
electrolyte membrane and said spacer are pinched by the frame member of said pair. 

[0009] The manufacture approach of the cell of the fuel cell of this invention is the manufacture approach of 
the cell of the fiiel cell equipped with the electrolyte membrane, and makes it a summary to consist of an 
adhesion process which pastes up the support process which supports the rim section of said electrolyte 
membrane with the frame formed with the insulating ingredient, and two separators formed with the 
conductive ingredient and said frame with elastic adhesives so that the intemal resistance of this cell may 
serve as a predetermined value. 

[0010] Here, in the manufacture approach of said cell, said adhesion process can add a press load to said two 
separators, and can also consider intemal resistance of this cell as the configuration which is the process 
pasted up as a predetermined value. Moreover, in the manufacture approach of said cell, said adhesion 
process can also be considered as the configuration which is the process which plasters the position of said 
frame or said separator with these elastic adhesives, and is pasted up on it so that it may act as a seal 
member which carries out the seal at least of one side of the fuel gas by the side of a cathode or an anode 
after said elastic adhesives' hardening. Or in the manufacture approach of said cell, said frame can consist of 
a frame member of a pair, said support process can pinch the spacer which specifies the thickness of said 
electrolyte membrane in this pinching direction by the frame member of this pair with this electrolyte 
membrane, when pinched by the frame member of this pair, and it can also consider this spacer, this 
electrolyte membrane, and the frame of this pair as the configuration which is the process unified with 
adhesives in the state of this pinching. 

[001 1] The electrolyte membrane member of the cell of this invention comes to pinch the rim section of an 
electrolyte membrane with the frame of the pair formed with the insulating ingredient. Are the electrolyte 
membrane member of the cell of a fuel cell, and it is pinched by the frame of said pair with said electrolyte 
membrane. It has the spacer which specifies the thickness of this electrolyte membrane in this pinching 
direction, and let it be a summary to come to unify with adhesives, where said electrolyte membrane and 
said spacer are pinched with the frame of said pair. 

[0012] The fuel cell of this invention is a fuel cell which comes to carry out two or more laminatings of the 
battery module which carried out two or more laminatings of the cell, said cell is a cell according to claim 1 
or 2, and said battery module makes it a summary to paste up with elastic adhesives and to become about 
between said cells, so that the intemal resistance of this battery module may serve as a predetermined value. 
[0013] 

[Function] Elastic adhesives absorb the stress based on the heat and vibration which a fuel cell generates, 
and the cell of the fuel cell of this invei;ition constituted as mentioned above raises the endurance of a cell. 
Moreover, since a cell is unified by elastic adhesives, the handling at the time of carrying out the laminating 
of the cell becomes easy. Furthermore, since intemal resistance of a cell is made into a predetermined value, 
the engine performance of the fuel cell which comes to carry out the laminating of this cell is standardized. 
[0014] Here, in the cell equipped with the spacer, a spacer sets constant the thickness of the direction of a 
laminating of the frame unified with the electrolyte membrane, and raises the rigidity of the direction of a 
laminating. 

[0015] The manufacture approach of the cell of the fuel cell of this invention is a support process, the rim 
section of an electrolyte membrane is supported with the frame formed with the insulating ingredient, and it 
is an adhesion process, and two separators and frames which were formed with the conductive ingredient are 
pasted up with elastic adhesives so that the intemal resistance of a cell may serve as a predetermined value. 
In this way, the manufactured cell absorbs the stress based on the heat and vibration which are produced in a 
fuel cell after elastic adhesives* hardening, and raises the endurance of a cell. Moreover, since intemal 
resistance of a cell is made into a predetermined value, the engine performance of the fuel cell which comes 
to carry out the laminating of this cell is standardized. 

[0016] Here, by the manufacture approach of the cell which adds a press load to a separator and makes 
intemal resistance of a cell a predetermined value, the press load to add is adjusted and let intemal resistance 
of a cell be a predetermined value. By the manufacture approach of the cell which plasters the position of a 
frame or a separator with elastic adhesives, and is pasted up on it so that it may become the seal member of 
fuel gas after elastic adhesives' hardening, the seal of fuel gas can also be performed to coincidence and the 
number of members which constitutes a cell is lessened. By the manufacture approach of the cell which 
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M pinches a spacer and an electrolyte membrane by the frame member of a pair, and is pasted up, a spacer sets 
the thickness of the direction of a laminating of a frame constant, and makes rigidity of the direction of a 
laminating high. 

[001 7] In the electrolyte membrane member of the cell of the fuel cell of this invention, a spacer is pinched 
by the frame of a pair with an electrolyte membrane, sets the thickness of the pinching direction of the frame 
of a pair constant, and makes rigidity of the pinching direction high. 

[001 8] In the ftiel cell of this invention, attachment of a fuel cell becomes very easy by having considered as 
the battery module which comes to carry out two or more laminatings of the cell. Moreover, since internal 
resistance of a battery module was made into the predetermined value, the engine performance of the fuel 
cell which comes to carry out the laminating of the battery module is standardized. 
[0019] 

[Example] In order to clarify fiirther a configuration and an operation of this invention explained above, the 
suitable example of this invention is explained below. Drawing 1 is the explanatory view having shown the 
configuration of the battery module 10 of the polymer electrolyte fiiel cell which is one suitable example of 
this invention. Drawing 2 is the perspective view which illustrated the appearance of the layered product 7 
which carried out the laminating of this battery-module 10 grade. 

[0020] A polymer electrolyte fuel cell consists of a layered product 7 ( drawing 2 ), a fuel gas feeder (not 
shown) which supplies oxidation gas (okygen or air) and fuel gas (hydrogen) to a layered product 7, and a 
cooling-medium feeder (not shown) which supplies cooling media (for example, pure water, a 
chlorofluorocarbon-replacing material, insulating oil, etc.) to a layered product 7. As a layered product 7 is 
shown in drawing 2 , it consists of a battery module 1 0, a battery module 1 1 , a separator 200, and a cooling 
member 300, and two or more laminatings of a battery module 10 and the battery module 1 1 are carried out 
by turns, one laminating edge is equipped with a separator 200, and the other end is equipped with the 
cooling member 300. Moreover, oxidation gas (oxygen or air) passage 12A of the pair penetrated in the 
direction of a laminating, fuel gas (hydrogen) passage 12B, and two pairs of cooling-medium passage 14A 
and 14B are formed in the layered product 7. 

[0021 ] As shown in drawing 1 , a battery module 10 carries out the laminating of three of the cells 20, 22, 
and 24 which are generation-of-electrical-energy units, and is constituted. The cell 20 consists of an 
electrolyte membrane member 150 equipped with an electrolyte membrane 30 and two electrodes 40, two 
collectors 50 which are prepared in the both sides of the electrolyte membrane member 150, and form the 
passage of oxidation gas or fuel gas with an electrode 40, and two separators 200 further formed in the both 
sides. The cell 22 consists of same members as a cell 20, and is sharing one separator 200 with the adjoining 
cell 20. A cell 24 carries out the laminating of the same electrolyte membrane member 150 as a cell 20, two 
electrodes 40 prepared in the both sides, separators 200, and cooling members 300, is constituted, and is 
sharing the separator 200 with the adjoining cell 22. The electrolyte membrane member 150 and the cooling 
member 300 of the electrolyte membrane member 150 of each cell, a separator 200, and a cell 24 are pasted 
up with the elastic adhesives 420. 

[0022] The electrolyte membrane member 1 50 consists of many spacers 60 which set constant spacing of an 
electrolyte membrane 30, two electrodes 40, the frame 100 of a pair, and the frame 100 of a pair, and give 
rigidity, and where the rim section of an electrolyte membrane 30 is pinched with the frame 100 of a pair 
with many spacers 60, it pastes up with adhesives 410 and it is united. Moreover, an electrode 40 is arranged 
and it has sandwich structure at the both sides of an electrolyte membrane 30. Each part material which 
constitutes a battery module 10 below is explained to a detail. 

[0023] An electrolyte membrane 30 is 200-micrometer ion exchange membrane from 100 micrometers in 
thickness formed by polymeric materials, for example, fluororesin, and shows good electrical conductivity 
according to a damp or wet condition. Both two electrodes 40 are formed of the carbon cross woven with the 
yam which consists of a carbon fiber, and the carbon powder which supported the alloy which becomes this 
carbon cross from the platinum as a catalyst or platinum, and other metals is scoured in the front face and 
clearance by the side of the electrolyte membrane 30 of a cross. This electrolyte membrane 30 and two 
electrodes 40 are in the condition which two electrodes 40 made sandwich structure on both sides of the 
electrolyte membrane 30. 100 degrees C cannot be found and 160 degrees C is 120 degrees C thru/or 155 
degrees C in temperature preferably. 1 - MPa {10.2 kgf/cm2} tiiru/or 10 - MPa(s) {102 kgf/cm2} ~ 
desirable - 3 - MPa(s) {31 kg£^cm2} thru/or 7 - it is joined by the hot pressing which the pressure of MPa 
(s) {71 kgfi^cm2} is made to act, and is joined. In addition, although two electrodes 40 were formed by the 
carbon cross in the example, the configuration formed by the carbon paper which consists of a carbon fiber, 
or the carbon felt is also suitable. 
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- [0024] A spacer 60 is formed of polystyrene and is carrying out the solid sphere of a big diameter a little 
than the thickness of an electrolyte membrane 30. Although any magnitude will be available for it in the 
thickness and the EQC of an electrolyte membrane 30 if the diameter of a spacer 60 is large, it is desirable to 
be referred to as 200 to 500 micrometers from the need of making thickness of a battery module 10 thin. As 
for the diameter of a spacer 60, it is desirable by seting spacing of the frame 100 of a pair constant with 
many spacers 60 that it is equal to the fixed value. In the example, the spacer 60 with a diameter of 300 
micrometers was used to the electrolyte membrane 30 with a thickness of 150 micrometers. In addition, in 
the example, although the spacer 60 was formed by polystyrene, as long as it has the rigidity which can be 
equal to the press load (after-mentioned) which acts on a battery module 10, you may form with what kind 
of ingredient. For example, the configuration formed with glass is also suitable. Moreover, although a spacer 
60 may be formed with the arrangement, then the conductive ingredient which do not contact the member 
(for example, electrolyte membrane 30) formed with other conductive ingredients, it is desirable to form 
with the insulating ingredient which does not need to take contact to other members into consideration. 
Although the configuration of a spacer 60 was made into the solid sphere in the example, since what is 
necessary is just to maintain the frame 100 of a pair at fixed spacing, you may be a cylinder, a polyhedron, 
etc. 

[0025] The frame 100 of a pair is formed with resin (for example, phenol resin, polyphenylene sulfide 
(PPS), a polyamide, etc.). The frame 100 before uniting with an electrolyte membrane 30 is shown in 
drawing 3 . Drawing 3 is the perspective view which illustrated the appearance of the frame 100 before 
pasting up. The frame 1 00 is formed in the shape of [ square ] sheet metal, and the hole (generation-of- 
electrical-energy hole) 1 10 of the square which arranges the generation-of-electrical-energy layer formed of 
an electrolyte membrane 30 and electrode 40 grade is formed in the center of a frame 100 so that it may 
illustrate. Moreover, when a layered product 7 is formed, the circular hole (cooling hole) 140 which makes 
two pairs of cooling-medium passage 14A and 14B which penetrates a layered product 7 in the direction of 
a laminating is formed in the four comers of a frame 100. The fuel holes 120 and 130 of the rectangle which 
makes oxidation gas-passageway 12A and fuel gas passage 12B which penetrate a layered product 7 in the 
direction of a laminating are formed between each cooling hole 140 formed in the four comers of this frame 
100. The same of these fuel holes 120 and 130 is said of the arrangement of as opposed to each side at the 
same configuration. Moreover, between the generation-of-electrical-energy hole 110 and the fiiel hole 120, 
the slot 128 arranged in parallel along with the longitudinal direction of the fiiel hole 130 is formed. This 
slot 128 serves as a path of the oxidation gas which connects the fuel hole 120 and the generation-of- 
electrical-energy hole 1 10, or fixel gas, when a battery module 10 is attached. 

[0026] In this way, the frame 100 of the formed pair The slot 128 formed in each frame 100 tums to an 
outside, and it is made to face each other so that the fuel hole 120 of one frame 100 may have consistency in 
the fuel hole 130 of the frame 100 of another side. While pinching the rim section of an electrolyte 
membrane 30 in the periphery section of the generation-of-electrical -energy hole 110 of each frame 100, 
except the periphery section of the generation-of-electrical-energy hole 110, where two or more spacers 60 
are pinched, it pastes up with adhesives 410, and becomes the electrolyte membrane member 150. The 
perspective view which illustrated the appearance of the electrolyte membrane member 150 to drawing 4 is 
shown. The slot 128 formed in each fraine 100 serves as arrangement which tums to an outside and 
intersects perpendicularly so that it may illustrate. Moreover, the fuel holes 120 and 130 of the frame 100 of 
a pair are adjusted, and 2 sets of fuel holes 135A and 135B which face each other are made. In addition, as 
adhesives 410, the adhesives of the epoxy system excellent in an adhesive property with an electrolyte 
membrane 30 and a frame 100 and endurance were used. The adhesives of a silicon system etc. are 
sufficient as adhesives 410 besides the adhesives of an epoxy system, and silicone RTV rubber or urethane 
RTV rubber which are mentioned later and which are used as elastic adhesives 420 do not interfere, either. 
[0027] Next, signs that paste up the frame 100 grade of a pair and it considers as the electrolyte membrane 
member 150 are explained. First, adhesives 410 are applied all over one field (rear face of the field 
displayed on drawing 3 ) of the frame 1 00 of a pair, and the rim section of an electrolyte membrane 30 is set 
in the periphery section of the generation-of-electrical-energy hole 1 10 with which adhesives 410 were 
applied so that the electrode 40 joined to the electrolyte membrane 30 may fit into the generation-of- 
electrical-energy hole 1 10. Next, it is 2 1cm to the part to which adhesives 410 other than the periphery 
section of the generation-of-electrical-energy hole 1 10 were applied. Preferably from ten hits 100 pieces, 
from 20 pieces, a spacer 60 is equally sprinkled so that it may become 50 pieces. Under the present 
circumst2inces, it warns against sprinkling a spacer 60 on an electrolyte membrane 30 and an electrode 40. 
When the spacer 60 was sprinkled on the electrolyte membrane 30, and the frame 1 00 of a pair is pasted up 
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and it considers as the electrolyte membrane member 1 50 Thickness of the part cannot become large and it 
cannot consider as the electrolyte membrane member 150 of equal thickness. By the press at the time of 
being because the engine performance of a battery module 1 0, as a result a poljoner electrolyte fuel cell 
being reduced, and unifying an electrolyte membrane 30, a frame 100 or the electrolyte membrane member 
1 50, and a separator 200 It is because a possibility of reducing the surroundings lump prevention function of 
the fuel gas which a spacer 60 enters into an electrolyte membrane 30, is made damaging an electrolyte 
membrane 30, and an electrolyte membrane 30 has arises. It is because the contact resistance of an electrode 
40 and a collector 50 will become large if a spacer 60 is sprinkled on an electrode 40. An electrolyte 
membrane 30 is arranged on a frame 100 at drawing 5 , and the appearance in the condition of having 
sprinkled many spacers 60 is shown. 

[0028] Next, adhesives 410 are applied all over the field (rear face of the field displayed on drawing 3 ) of 
another frame 100. It lays on top of the frame 100 of the condition which showed in drawing 5 so that the 
slot 128 formed in each frame 100 may intersect perpendicularly, a press load (200 — 2000 from kPa {2 
Kgf/cm2} -- kPa(s) {20 Kgf/cm2}) is made to act on inter-frame [ of a pair ], and adhesives 410 are 
stiffened after the spacer 60 has contacted each frame 100. Therefore, spacing of the frame 100 of a pair is 
kept constant for the diameter of a spacer 60. Moreover, since many spacers 60 maintain rigidity in support 
of between the frames 100 of a pair even if it makes a press load act on the electrolyte membrane member 
150, it prevents that the frame 100 of a pair is distorted. In addition, in the example, after joining two 
electrodes 40 to the electrolyte membrane 30 by hot pressing, it pinched with the frame 100 of a pair, but 
after pinching an electrolyte membrane 30 with the fi'ame 100 of a pair and pasting up with adhesives 410, it 
does not interfere as a configuration which joins two electrodes 40 to an electrolyte membrane 30. 
[0029] The porosity in which a collector 50 has gas permeability by porosity is formed with 40% thru/or 
80% of porous carbon. Drawing 6 is the perspective view which illustrated the appearance of a collector 50 
and a separator 200. A collector 50 is tabular [ square ], it is formed so that it may fit into the generation-of- 
electrical-energy hole 1 10 of a frame 100 exactly, and two or more ribs 56 arranged in parallel are formed in 
the whole surface so that it may illustrate. This rib 56 forms the gas passageway 58 which makes the path of 
oxidation gas or fuel gas on the front face of an electrode 40. 

[0030] The separator 200 is formed with gas the non-penetrated carbon which compressed carbon and it 
presupposed gas un-penetrating, and makes the septum of the cell 20 constituted with an electrolyte 
membrane 30, two electrodes 40, and two collectors 50. As shown in drawing 6 , the separator 200 is 
formed in tabular [ square ] and the same hole (cooling hole) 240 is formed in the same location as the 
cooling hole 140 prepared in the four comers of a frame 100 in the four comers. This cooling hole 240 
forms the cooling-medium passage 1 4A and 1 4B which penetrates a layered product 7 in the direction of a 
laminating with the cooling hole 140 of a frame 100. Moreover, the same hole (fuel hole) 220 is formed in 
the same location as the fuel holes 120 and 130 prepared in the frame 100 between [ each ] cooling hole 240. 
This fuel hole 220 also forms oxidation gas-passageway 12A and fuel gas passage 12B which penetrate a 
layered product 7 in the direction of a laminating with the fuel holes 120 and 130. 
[0031] In this way, welding of the formed collector 50 and the separator 200 is carried out by Teflon 
dispersion etc. so that the field where the rib 56 of a collector 50 is not formed in the location equivalent to 
the generation-of-electrical-energy hole 1 10 of the frame 100 of a separator 200 may have consistency. As 
shown in drawing 1 , with the separator;,200 with which welding of the collector 50 was carried out to both 
sides, it is the arrangement arrangement and the rib 56 of the collector 50 by which welding was carried out 
to both sides cross at right angles. 

[0032] Drawing 7 is the perspective view which illustrated the appearance of the cooling member 300. The 
cooling member 300 is formed with gas non-penetrated carbon, and in the four comers of the field which the 
field which carries out a laminating is square-like plate-like part material, and carries out a laminating, the 
same holes (cooling hole) 340 and 342 are formed in the same location as the cooling hole 140 prepared in 
the four comers of a frame 100 so that it may illustrate. These cooling holes 340 and 342 also form the 
cooling-medium passage 14A and 14B which penetrates a layered product 7 in the direction of a laminating 
with the cooling hole 140 of a frame 100. Moreover, among the cooling holes 340 and 342, the same holes 
(fuel hole) 320 and 330 are formed in the same location as the fuel holes 120 and 130 prepared in the frame 
100. These fiiel holes 320 and 330 also form oxidation gas-passageway 12A and fuel gas passage 12B which 
penetrate a layered product 7 in the direction of a laminating with the fuel holes 120 and 130 of a frame 100. 

[0033] The level difference section 354 lower than other front faces is formed in the location equivalent to 
the generation-of-electrical-energy hole 1 10 of the frame 100 of the cooling member 300, and two or more 
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. parallel ribs 356 are formed in this level difference section 354. This rib 356 forms the path 358 of a cooling 
medium with the separator 200 which constitutes other adjoining battery modules 1 0, when the laminating 
of the battery module 10 is carried out. Moreover, this level difference section 354 is connected in two 
cooling holes 342 and two slots 352 which were formed in the diagonal location, and has the composition 
that a cooling medium flows into the level difference section 354 from one cooling hole 342, and the 
cooHng member 300 flows out of the cooling hole 342 of another side. In addition, although two or more 
ribs 356 were formed in the level difference section 354 and the path 358 of a cooling medium was formed 
in the example, the configuration which connects two cooling holes 342 in slots, such as meandering, and 
forms the path of a cooling medium is also suitable. 

[0034] the elastic adhesives 420 -- silicone RTV rubber, urethane RTV rubber (for example, MOS7 which 
added denaturation silicon to the epoxy resin of the liquefied gasket 1211 of Three Bond, and the Konishi 
bond), etc. - it can be used ~ after hardening — a degree of hardness ~ 20 thru/or 40, and the tension shear 
strength - 800 kPa(s) (8.2 Kgf/cm2} thru/or 10000 - it is desirable that kPa(s) {102 Kgf/cm2} and 
elongation show 150% thru/or about 300% of description. In addition, at an example, it is Three. The 
liquefied gasket 1211 of Bond was used. 

[0035] Next, signs that a battery module 10 is attached by each part material constituted in this way are 
explained. First, the elastic adhesives 420 are applied to the position of a separator 200 and the cooHng 
member 300. An example of the location which applies the elastic adhesives 420 of a separator 200 is 
shown in drawing 8 . The elastic adhesives 420 are applied to the part (parts between the fuel hole 220 and a 
collector 50 and other than the circumference of each hole) of the hatch way of the slash of drawing 8 of a 
separator 200. The location which applies the elastic adhesives 420 of the cooling member 300 is the same 
as the location which a separator 200 applies. 

[0036] Then, the laminating of the separator 200 and the electrolyte membrane member 150 which applied 
the elastic adhesives 420 is carried out by turns, and the electrolyte membrane member 150 of the 
laminating edge is equipped with a collector 50 and the cooling member 300, and it considers as a battery 
module 1 0 so that the rib 56 of the collector 50 which confronts each other on both sides of the electrolyte 
membrane member 1 50 may intersect perpendicularly. 

[0037] After attaching a battery module 10, before the elastic adhesives 420 harden, a predetermined 
electrical potential difference (for example, lOOV) is applied to the separator 200 and the cooling member 
300 of a laminating edge, and the press load which can further be adjusted in the direction of a laminating of 
a battery module 10 is added. And the electric resistance which adjusts this press load and is produced in the 
separator 200 and the cooling member 300 of a laminating edge is made below into a predetermined value, 
and the elastic adhesives 420 are stiffened in that condition. In the example, when an electrolyte membrane 
30 was made into a damp or wet condition, the predetermined value of electric resistance was set up so that 
it might be set to Imohm per cell. Therefore, in the battery module 10, since 3 laminatings of the cell are 
carried out between the separator 200 of a laminating edge, and the cooling member 300, in order to set the 
predetermined value of electric resistance as 3mohm and to make an electrolyte membrane 30 into a damp 
or wet condition, the battery module 1 0 was placed into the steam, moreover, the press load added to 
making electric resistance into a predetermined value in the example - 400 — kPa {4.1 Kg^cm2} thru/or 
700 ~ it was referred to as kPa(s) {7.1 Kg£^cm2}. Here, the predetermined value of the electric resistance set 
as per cell is defined according to the quality of the material of each part material which constitutes the 
configuration of a cell, and a cell etc., and the predetermined value of the electric resistance set up between 
the separator 200 of a laminating edge and the cooling member 300 is defined according to the quality of the 
material of each part material which constitutes the number and battery module 1 0 of the cell by which the 
laminating was carried out as a battery piodule 10 etc. The press load added in the direction of a laminating 
of a battery module 10 is defined with the material strength of each part material which constitutes the 
physical properties and battery module 10 before hardening of the elastic adhesives 420 etc. 
[0038] In addition, although the battery module 10 was placed into the steam and the elastic adhesives 420 
were stiffened in the example in order to make an electrolyte membrane 30 into a damp or wet condition, it 
asks for the relation between the water content of an electrolyte membrane 30, and an electric resistance 
value beforehand, and the configuration which defines the predetermined value of electric resistance from 
the water content of the electrolyte membrane 30 at the time of stiffening this relation and the elastic 
adhesives 420 is also suitable. 

[0039] The battery module 1 1 shown in drawing 2 is constituted by the same member (three electrolyte 
membrane members 1 50, three separators 200, and cooling members 300) as a battery module 10, and is 
having the same laminated structure except for arrangement of the cooling member 300. As shown in 
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. drawing 1 , although equipped with the cooling member 300 of a battery module 10 by the arrangement 
arrangement and the rib 56 formed in the collector 50 in contact with the rib 356 formed in the level 
difference section 354 and the cooling member 300 cross at right angles, it is equipped with it by the 
arrangement from which a rib 356 and a rib 56 become parallel [ the cooling member 300 of a battery 
module 1 1 ]. Therefore, if the laminating of a battery module 10 and the battery module 1 1 is carried out by 
turns, the cooling hole 342 of a battery friodule 1 1 will be connected with the cooling hole 340 of a battery 
module 10. 

[0040] The layered product 7 shown in drawing 2 carries out the laminating of the battery module 10 and 
battery module 1 1 which were formed in this way by turns, one side of a laminating edge is equipped with a 
separator 200, and equips another side with the cooling member 300, and is attached. The laminating of a 
battery module 10 and the battery module 1 1 is carried out so that the cooling member 300 of a battery 
module 1 1 may touch the separator 200 of the laminating edge of a battery module 10, and so that the rib 
356 of the cooling member 300 of a battery module 10 and the rib 356 of the cooling member 300 of a 
battery module 1 1 may intersect perpendicularly. Thus, it becomes the arrangement arrangement and the rib 
56 of the collector 50 which is missing from a battery module 1 1 and adjoins it from a battery module 10 by 
carrying out a laminating also cross at right angles. 

[0041] In this way, a fuel gas feeder (not shown) and a cooling-medium feeder (not shown) are attached in 
the formed layered product 7, and a polymer electrolyte fiiel cell is completed. In this way, make oxidation 
gas-passageway 12A of the pair of the completed polymer electrolyte fuel cell into the inflow passage and 
the outflow way of oxidation gas, and if oxidation gas and fuel gas are passed as the inflow passage and the 
outflow way of fiiel gas, fuel gas passage 12B Oxidation gas and fuel gas flow to the gas passageway 58 
which intersects perpendicularly on both sides of an electrolyte membrane 30, oxidation gas and fuel gas are 
supplied to the two electrodes 40 arranged at the both sides of an electrolyte membrane 30, electrochemical 
reaction shown in a degree type is performed, and chemical energy is changed into direct electrical energy. 
[0042] 

cathode reaction: - 2H-H-2e-+(l/2) 02f->H20 anode reaction: - H2 ->2H++2e- [0043] Moreover, a 
polymer electrolyte fuel cell is cooled by considering as the inflow passage of a cooling medium to which 
one [ which is located in the vertical angle of the laminating side of a layered product 7 ] passage of each set 
of two pairs of cooling-medium passage 14A and 14B is supplied from a cooling-medium feeder, and 
pouring a cooling medium by making passage of another side into the outflow way. 
[0044] Although the situation of attachment of the electrolyte membrane member 150, the situation of 
attachment of a battery module 1 0, and the situation of attachment of a polymer electrolyte fuel cell were 
already explained almost, based on drawing 9 thru/or drawing 1 1 , it explains below. Drawing 9 , drawing 
10 , and drawing 1 1 are process drawings which illustrated the situation of attachment of the electrolyte 
membrane member 150, the situation of attachment of a battery module 10, and the situation of attachment 
of a polymer electrolyte fuel cell, respectively. 

[0045] attachment of the electrolyte membrane member 150 is shown in drawing 9 — as — first — two 
electrodes 40 ~ an electrolyte membrane 30 — inserting — sandwich structure — carrying out — this 
condition - 100 degrees C thru/or 160 degrees C - desirable - the temperature of 120 degrees C thru/or 
155 degrees C - it is ~ 1 - MPa {10.2 kgf/cm2} thru/or 10 - MPa(s) {102 kg£^cm2} - desirable ~ 3 - 
MPa(s) {31 kgf^cm2} thru/or 7 - the pressure of MPa(s) {71 kgf/cm2} is made to act, and it joins (process 
1 1). Next, it arranges so that the electrode 40 which joined the rim section of an electrolyte membrane 30 to 
the electrolyte membrane 30 may fit into the rim section of the generation-of-electrical-energy hole 1 10 of 
the field where adhesives 410 were applied all over the field (rear face of the field displayed on drawing 3 ) 
of the frame 100 of a pair (process 12), and the adhesives 410 of one frame 100 were applied at the 
generation-of-electrical-energy hole 1 XO (process 13). 

[0046] Then, it is a spacer 60 1cm to the part to which adhesives 410 other than the periphery section of the 
generation-of-electrical-energy hole 1 10 of a frame 100 with which the electrolyte membrane 30 has been 
arranged were applied 2 Preferably from ten hits 1 00 pieces, from 20 pieces, it sprinkles equally so that it 
may become 50 pieces (process 14). The frame 100 to which adhesives 410 were applied at the whole rear 
face of the field displayed on drawing 3 is laid on top of the frame 100 by which the spacer 60 was sprinkled 
so that the slot 128 formed at each frame 100 may intersect perpendicularly (process 15). a press load (200 - 
- 2000 from kPa {2 Kgf/cm2} - kPa(s) {20 Kgf/cm2}) is made to act on the frame of a pair on which you 
made it put each other, and a spacer 60 considers as the condition of having contacted each frame 100, 
stiffens adhesives 410 in this condition (process 16), and completes the electrolyte membrane member 150. 
In addition, junction (process 1 1 ) to an electrolyte membrane 30 and an electrode 40 may be performed after 
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• a process 16. 

[0047] As shown in drawing 10 , attachment of a battery module 10 welds a collector 50 by Teflon 
dispersion etc. first so that the field where the rib 56 of a collector 50 is not formed in the location 
equivalent to the generation-of-electrical-energy hole 1 10 of the frame 100 of a separator 200 may have 
consistency (process 21). In addition, in welding a collector 50 to both sides of a separator 200, it welds so 
that it may become the arrangement arrangement and the rib 56 of the collector 50 of the both sides of a 
separator 200 cross at right angles. Next, the elastic adhesives 420 are applied to the part (parts between the 
fuel hole 220 and a collector 50 and other than the circumference of each hole) of the hatch way of the slash 
of the separator 200 shown in the separator 200 and the cooling member 300 at drawing 8 (process 22). 
Then, the laminating of the separator 200 and the electrolyte membrane member 1 50 which applied the 
elastic adhesives 420 is carried out by turns so that the rib 56 of the collector 50 which confronts each other 
on both sides of the electrolyte membrane member 150 may intersect perpendicularly, and the electrolyte 
membrane member 150 of die laminating edge is equipped with a collector 50 and the cooling member 300 
(process 23). 

[0048] Just behind this laminating, the electrode and ammeter which supply a predetermined electrical 
potential difference (for example, lOOV) to the separator 200 and the cooling member 300 of a laminating 
edge are installed (process 24). A press load is added to the layered product in which the electrode was 
installed, and this press load is adjusted so that the electric resistance value produced in the separator 200 
and the cooling member 300 of a laminating edge may become below a predetermined value (process 25). 
The predetermined value of the electric resistance value in an example sets the electric resistance permitted 
by the cell 20 as Imohm, as mentioned above, and it is 3mohm between the separator 200 of a laminating 
edge, and the cooling member 300. The elastic adhesives 420 are stiffened in the condition of having been 
adjusted so that the electric resistance value produced in the separator 200 and the cooling member 300 of a 
laminating edge might become below a predetermined value (process 26), and a battery module 1 0 is 
completed. In addition, although welding of the collector 50 was carried out to the separator 200 in the 
example, the configuration which does not carry out welding may be used. In this case, the process 21 is 
unnecessary. Moreover, the battery module 1 1 as well as a battery module 1 0 is attached. 
[0049] As shown in drawing 1 1 , first, attachment of a polymer electrolyte fuel cell carries out the 
laminating of a battery module 10 and the battery module 1 1 by turns so that the cooling member 300 of a 
battery module 1 1 may touch the separator 200 of the laminating edge of a battery module 10, and so that 
the rib 356 of the cooling member 300 of a battery module 10 and the rib 356 of the cooling member 300 of 
a battery module 1 1 may intersect perpendicularly, one side of a laminating edge is equipped with a 
separator 200, and equips another side with the cooling member 300, and is taken as a layered product 7 
(process 31). A fuel gas feeder (not shown) and a cooling-medium feeder (not shown) are attached in this 
layered product 7 (process 32), and a polymer electrolyte fuel cell is completed. 

[0050] In the polymer electrolyte fuel cell of an example explained above, since the electrolyte membrane 
member 1 50 and the separator 200 were pasted up with the elastic adhesives 420, the error of the thickness 
of the electrolyte membrane member 1 50 or a separator 200 is absorbable. Therefore, even if it unifies an 
electrolyte membrane 30, a spacer 60, and the frame 100 of a pair using the adhesives of the epoxy system 
hardened after drying in adhesives 4 1 0, the gap by heat, vibration, etc. which a polymer electrolyte fuel cell 
etc. generates is that of the elastic adhesives 420 absorbing, and can prevent deimage on the electrolyte 
membrane 30 by a gap relative to an electrolyte membrane 30 and a frame 100 not occurring, and this 
relative gap arising. Moreover, since the elastic adhesives 420 serve as the seal member which carries out 
the seal of oxidization gas and the fuel gas, the number of components which constitutes a battery module 
10 can be lessened, and manufacture can be made easy. Furthermore, the stress produced by vibration added 
from the outside of the heat which a polymer electrolyte fuel cell generates, or a polymer electrolyte fuel 
cell is absorbable with the elastic adhesives 420. Therefore, while preventing that uneven planar pressure 
acts on electrode 40 grade, the leakage of oxidation gas and fuel gas can be prevented, and generating 
efficiency can be maintained highly. In'addition, since the elastic adhesives 420 absorb the above-mentioned 
stress, the endurance of a polymer electrolyte fuel cell can be raised. 

[005 1 ] Moreover, since the battery module 1 0 was formed by making below into a predetermined value the 
electric resistance value between the separators 200 and the cooling members 300 which are located in the 
both ends of a battery module 1 0, it can decrease in the poor resistance of the polymer electrolyte fuel cell 
formed by carrying out the laminating of the battery module 1 0, and the engine performance of a polymer 
electrolyte fuel cell can be standardized. Since the laminating of the battery module 10 was carried out and it 
considered as the polymer electrolj^e fuel cell, the leakage of the check of resistance or fuel gas can be 
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• checked in battery-module 1 0 unit. 

[0052] in the electrolyte membrane member 1 50 of an example, with an electrolyte membrane 30, to the 
thickness of an electrolyte membrane 30, or since the spacer 60 which has a big diameter was pinched with 
the frame 100 of a pair, the rigidity of the direction of a laminating can be raised and it can be made the 
thickness homogeneity of the direction of a laminating of the electrolyte membrane member 150. Therefore, 
when a press load is added after carrying out a laminating to other members, planar pressure which acts can 
be made regularity and formation of a quality polymer electrolyte fuel cell can be enabled. Moreover, since 
the adhesives of the epoxy system hardened after drying in adhesives 410 were used, after unifying an 
electrolyte membrane 30, a spacer 60, and the frame 100 of a pair, damage on the electrolyte membrane 30 
by a gap relative to an electrolyte membrane 30 and a frame 100 not occurring, and this relative gap arising 
can be prevented. Furthermore, since an electrolyte membrane 30 should just be somewhat larger than the 
generation-of-electrical-energy hole 1 10 of a frame 100, it can make area of an electrolyte membrane 30 
small as compared with the case where it is needed to the rim section of a frame 1 00, and can reduce a 
manufacturing cost. 

[0053] By the manufacture approach of the polymer electrolyte fuel cell of an example, since the electrolyte 
membrane member 1 50 and a separator 200 are pasted up with the elastic adhesives 420, two or more 
laminatings of the cell 20 can be carried out easily, and a battery module 10 can be formed. Therefore, since 
the laminating of the formed battery module 1 0 is carried out and a polymer electrolyte fiiel cell is formed, 
as compared with the case where carry out the laminating of each component part, and a polymer electrolyte 
fuel cell is formed, a polymer electrolyte fiiel cell can be attached very easily. 

[0054] In addition, although the electrolyte membrane member 150 which pinched the spacer 60 was used in 
the example, you may be the configuration of the configuration which prepares two or more projections of 
shell quantity a little being also more suitable for the plane of composition of a frame 1 00 than the thickness 
of an electrolyte membrane 30 instead of a spacer 60, not having a spacer 60, and not preparing a projection, 
either. Moreover, in the example, although the battery module 10 was equipped with the cooling member 
300, the configuration which is not equipped with the cooling member 300 does not interfere, either. 
Furthermore, in the example, although it had the electrode 40, the collector 50, and separator 200 of another 
object, the path of the contact section in contact with an electrolyte membrane 30, oxidation gas, or fiiel gas 
is formed in a separator, and the configuration which is not equipped with the electrode and collector of 
another object does not interfere, either. 

[0055] An example is available for any inumber of number of the cells 20 built in, although the cell 20 built 
in a battery module 10 was set to three. Moreover, the configuration which uses the technique of forming a 
battery module 10 for formation of a cell is also suitable. This example of a configuration is shown in 
drawing 12 . Cell 20A is constituted by the same member as the electrolyte membrane member 150 which 
constitutes a battery module 10, a collector 50, and a separator 200, and the method of the laminating of it is 
the same as the method of the laminating of a battery module 10 so that it may illustrate. Moreover, the part 
which applies the elastic adhesives 420 to a separator 200 is also the same as that of the case of a battery 
module 10. A predetermined electrical potential difference (for example, lOOV) is connected between the 
separators 200 which carried out the laminating, a press load is added to a separator 200 and the elastic 
adhesives 420 are stiffened so that an electric resistance value may become below a predetermined value 
(for example, Imohm), and it is referred to as cell 20A. In this way, above-mentioned effectiveness and the 
same effectiveness can be acquired also about the fuel cell constituted by carrying out two or more 
laminatings of formed cell 20A and this cell 20A. 

[0056] Next, the polymer electrolyte fuel cell of the 2nd example of this invention is explained. The 
polymer electrolyte ftiel cell of the 2nd example is the thing of structure which made some separators of the 
polymer electrolyte ftiel cell of the 1 st example build in a frame. Therefore, since a part of member which 
constitutes the polymer electrolyte fuel cell of the 2nd example is the member and identitas which constitute 
the polymer electrolyte fijel cell of the 1st example, it gives the same sign to the same member, and omits 
the explanation. In addition, the polymer electrolyte fiiel cell of the 2nd example consists of a layered 
product which comes by turns to carry out the laminating of 2 kinds of battery-modules lOB from which 
arrangement of the cooling member 300 differs, and the battery-module 1 IB like the polymer electrolyte 
fiiel cell of the 1st example, a fuel gas feeder (not shown) which supplies oxidation gas and fuel gas to this 
layered product, and a cooling-medium feeder (not shown) which similarly supplies a cooling medium to a 
layered product. 

[0057] Drawing 13 is the explanatory view which illustrated the configuration of battery-module lOB. Two 
electrolyte membrane member 150B which battery-module lOB equips with an electrolyte membrane 30 
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and two electrodes 40 so that it may illustrate, Electrolyte membrane member 150C similarly equipped with 
an electrolyte membrane 30 and two electrodes 40, Six collectors 50 which form the passage of oxidation 
gas or fuel gas with an electrode 40, Two separators 250 built in among electrolyte membrane member 1 50B 
etc. while making the septum of cell 20B, when a laminating is carried out. It consisted of a separator 200 
with which the end of a battery module 10 is equipped, and a cooling member 300 with which the other end 
is equipped, and has pasted up with the elastic adhesives 420 between a separator 250 and electrolyte 
membrane member 150B etc. Electrolyte membrane member 150B consists of an electrolyte membrane 30, 
two electrodes 40, frames 500, frames 600, and spacers 60, and where the rim section of an electrolyte 
membrane 30 and the rim section of an electrode 40 are pinched with a frame 500 and a frame 600 with 
many spacers 60, it pastes up with adhesives 410 and it is united. 

[0058] The frame 500 is formed with resin (for example, phenol resin, polyphenylene sulfide (PPS), a 
polyamide, etc.). The frame 500 before uniting with electrolyte membrane 30 grade is shown in drawing 14 . 
The frame 500 is formed in the shape of [ square ] sheet metal, the hole (generation-of-electrical-energy 
hole) 510 of the square which arranges the generation-of-electrical-energy layer formed of an electrolyte 
membrane 30 and electrode 40 grade is formed in the center of a frame 500, and the level difference section 
515 is formed in the perimeter of the generation-of-electrical-energy hole 510 so that it may illustrate. 
Moreover, when a layered product is formed, the circular hole (cooling hole) 540 which makes the cooling- 
medium passage which penetrates a layered product in the direction of a laminating is formed in the four 
comers of a frame 500. The fiiel holes 520 and 530 of the rectangle which makes the oxidation gas 
passageway and ftiel gas passage which penetrate a layered product in the direction of a laminating are 
formed between each cooling hole 540 formed in the four comers of this frame 500. The same of these fuel 
holes 520 and 530 is said of the arrangement of as opposed to each side at the same configuration. 
Moreover, between the generation-of-electrical-energy hole 510 and the fiiel hole 520, the slot 528 arranged 
in parallel along with the longitudinal direction of the ftiel hole 530 is formed. Drawing 15 is the perspective 
view which illustrated the rear face (field seen from arrow-head I) of the field expressed to drawing 14 of a 
frame 500. The level difference section 518 is formed in the perimeter of the generation-of-electrical-energy 
hole 510 of a frame 500 so that it may illustrate. 

[0059] The frame 600 as well as a frame 500 is formed with resin (for example, phenol resin, polyphenylene 
sulfide (PPS), a polyamide, etc.). The frame 600 before uniting with electrolyte membrane 30 grade is 
shown in drawing 16 . It is formed also in the frame 600 in the shape of [ square ] sheet metal, and the 
generation-of-electrical-energy hole 610 is formed in the center of a frame 600 so that it may illustrate. 
Moreover, the cooling hole 640 which makes cooling-medium passage is formed in the four comers of a 
frame 600 as well as a frame 500, it getjs'down, and the fiiel holes 620 and 630 which make an oxidation gas 
passageway and fuel gas passage are formed between each cooling hole 640. Between the generation-of- 
electrical-energy hole 610 and the fuel hole 620, the slot 628 arranged in parallel along with the longitudinal 
direction of the ftiel hole 630 is formed. Drawing 17 is the perspective view which illustrated the rear face 
(field seen from arrow-head II) of the field expressed to drawing 16 of a frame 600. The level difference 
section 618 of the same configuration as the level difference section 518 of a frame 500 is formed in the 
perimeter of the generation-of-electrical-energy hole 610 of a frame 600 so that it may illustrate. 
[0060] In this way, while the frame 500 and frame 600 which were formed are opposed so that a slot 528 
and a slot 628 may turn to an outside and the fuel hole 520 of a frame 500 may have consistency in the fiael 
hole 630 of a frame 600, and pinching the rim section of an electrode 40 in the level difference section 518 
of a frame 500, and the level difference section 618 of a frame 600, where two or more spacers 60 are 
pinched, it pastes up with adhesives 410 and is referred to as electrolyte membrane member 150B. In 
addition, the electrode 40 is formed in the configuration which fits into the level difference section 518, and 
is joined to the electrolyte membrane 30 by above-mentioned hot pressing. Moreover, since it is the same as 
that of the electrolyte membrane member 150 of the 1st example about the situation of attachment of 
electrolyte membrane member 1 50B, the explanation is omitted. 

[0061] Electrolyte membrane member 150C consists of an electrolyte membrane 30, two electrodes 40, two 
or more spacers 60, and two frames 600. Where two or more spacers 60 are pinched, it pastes up with 
adhesives 410 and it is united, while the electrolyte membrane member 150 opposes two frames 600 so that 
the slot 628 of each frame 600 may turn to an outside and the fiael hole 620 of one frame 600 may have 
consistency in the ftiel hole 630 of the frame 600 of another side, and it pinches the rim section of an 
electrode 40 in the level difference section 618 of each frame 600. 

[0062] Drawing 18 is the perspective view which illustrated the appearance of a collector 50 and a separator 
250. The separator 250 is formed with gas the non-penetrated carbon which compressed carbon and it 
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. presupposed gas un-penetrating. A separator 250 has the shape of a square which fits into the level 
difference section 515 formed in the frame 500, and the thickness is thinly formed a little from the depth of 
the level difference section 515 so that it may illustrate. Welding is carried out in the center of both sides of 
a separator 250 by Teflon dispersion etc. so that it may become the arrangement arrangement and the rib 56 
of each collector 50 cross at right angles. 

[0063] Next, signs that battery-module lOB is attached by each part material constituted in this way are 
explained. First, the elastic adhesives 420 are applied to the frame 600 and separator 250 of electrolj^e 
membrane member 150B. Drawing 19 is the explanatory view which illustrated the part (part of the hatch 
way of a slash) which applies the elastic adhesives 420 to a frame 600. The elastic adhesives 420 are applied 
[ opening ] to the location towards inside by the typeface of "KO" in the location surrounding the periphery 
of a frame 600, and two fiiel holes 620, the location surrounding the cooling hole 640, and the fuel hole 630 
so that it may illustrate. Drawing 20 is the explanatory view which illustrated the part (part of the hatch way 
of a slash) which applies the elastic adhesives 420 to a separator 250. The elastic adhesives 420 are applied 
near [ parallel to the rib 56 formed in the collector 50 of a separator 250 ] the side so that it may illustrate. 
[0064] Then, it equips with a separator 250 so that the field where the elastic adhesives 420 of a separator 
250 were applied to the level difference section 515 of the frame 500 of electrolyte membrane member 
150B, and the level difference section 515 may contact, and so that the rib 56 of the collector 50 by which 
welding was carried out to the field where the elastic adhesives 420 of a separator 250 were applied, and the 
slot 528 formed at the frame 500 may serve as parallel arrangement. By considering as this arrangement, a 
separator 250 is pasted up on the field of the side in which the slot 528 of the level difference section 515 is 
not formed with the elastic adhesives 420. Next, two electrolyte membrane member 150B is piled up so that 
the frame 500 of one electrolyte membrane member 150B and the frame 600 of electrolyte membrane 
member 150B of another side may face each other on both sides of a separator 250, and so that the slot 528 
formed in the frame 500 of one electrolyte membrane member 150B and the slot 628 formed in the frame 
600 of electrolyte membrane member 150B of another side may intersect perpendicularly. In addition, 
arrangement of the superposition of electrolyte membrane member 150B and electrolyte membrane member 
1 50C is the same as arrangement of the superposition of electrolyte membrane member 1 SOB. In this way, 
piled-up electrolyte membrane member 150C is equipped with a collector 50 and the cooling member 300, 
electrolyte membrane member 150B is equipped with a separator 200, and it is referred to as battery-module 
lOB. 

[0065] After attaching battery-module lOB, before the elastic adhesives 420 harden, apply a predetermined 
electrical potential difference to the separator 200 and the cooling member 300 of a laminating edge, a press 
load is made to act so that it may become below a predetermined value about an electric resistance value in 
the meantime, and the elastic adhesives 420 are stiffened. About this situation, since it is the case of the 
battery module 1 0 of the 1 st example, and identitas, that explanation is omitted, 

[0066] Battery-module 1 IB is constituted by the same member as battery-module lOB, and equips with the 
cooling member 300 as arrangement arrangement and the rib 56 formed in the collector 50 in contact with 
the rib 356 formed in the level difference section 354 and the cooling member 300 cross at right angles. 
[0067] The polymer electrolyte fiiel cell of the 2nd example carries out the laminating of battery-module 
1 OB and battery-module 1 1 B which were formed in this way by turns, one side of a laminating edge is 
equipped with a separator 200, and equips another side with the cooling member 300, attaches a layered 
product, attaches a fuel gas feeder (not shown) and a cooling-medium feeder (not shown) in this layered 
product, and is completed. Electrochemical reaction of a reaction formula mentioned above by supplying 
oxidation gas and fuel gas from a fuel gas feeder is performed, and the polymer electrolyte fuel cell of this 
2nd example also changes chemical energy into direct electrical energy. 

[0068] In the polymer electrolyte fuel cell of the 2nd example explained above, since it considered as the 
configuration built in a frame 500 when a separator 250 was made into the configuration which fits into the 
level difference section 5 1 5 of a frame 500 and it equipped with it, there is no need for processings to a 
separator 250, such as a ftiel hole and a cooling hole, and manufacture can be made easy. Moreover, since 
the electrode 40 was pinched by the frame 500 and the frame 600 with the electrolyte membrane 30, it is 
avoidable un-arranging [ of an electrode 40 entwining electrolyte membrane 30 and giving ]. In addition, the 
same effectiveness as the 1st example is done so. 

[0069] Although the example of this invention was explained above, as for this invention, it is needless to 
say that it can carry out in the mode which becomes various within limits which are not limited to such an 
example at all and do not deviate from|the summary of this invention. 
[0070] 
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. [Effect of the Invention] Since elastic adhesives absorb the stress based on the heat and vibration which a 
fuel cell generates in the cell of the fuel cell of this invention as explained above, the endurance of a cell can 
be raised. Moreover, since internal resistance of a cell was made into the predetermined value, the poor 
resistance of the fuel cell which comes to carry out the laminating of this cell can be decreased, and the 
engine performance of a fuel cell can be standardized. Furthermore, since a cell is unified with elastic 
adhesives, as compared with the case where carry out the laminating of many electrolyte membranes or 
separators, and a fiiel cell is attached, attachment can be made easy. From the first, since the rim section of 
an electrolyte membrane was supported with the frame, most high electrolyte membranes of cost can be 
used for a generation of electrical energy, and cost can be reduced. 

[0071] In a cell according to claim 2, since the spacer was pinched in the fi-ame section of a pair and it 
unified with the electrolyte membrane, thickness of the direction of a laminating in the pinching section of a 
frame can be made regularity, and the rigidity of the direction of a laminating can be raised. Therefore, 
when the laminating of the cell is carried out, deformation of the pinching section of the frame by the stress 
which acts on a laminating side can be prevented, and mixing of fuel gas and leakage can be prevented. 
[0072] By the manufacture approach of the cell of the fuel cell of this invention, since two separators and 
frames are pasted up with elastic adhesives at an adhesion process so that the internal resistance of a cell 
may serve as a predetermined value, a cell with uniform internal resistance can be manufactured. Therefore, 
the laminating of such a cell can be carried out, it can consider as a fuel cell, then a fuel cell with little poor 
resistance, and the engine performance of a fuel cell can be standardized. Moreover, since it pastes up with 
elastic adhesives and a cell is manufactured, a cell is united and can make easy attachment at the time of 
carrying out the laminating of the fuel cell. From the first, at a support process, since the rim section of an 
electrolyte membrane is supported with a frame, effective area with which an electrolyte membrane is used 
for a generation of electrical energy can be made [ many ], and reduction-ization of cost can be attained. 
[0073] By the manufacture approach of a cell according to claim 4, intemal resistance of a cell can be easily 
made into a predetermined value by adjusting the press load to add. 

[0074] Elastic adhesives can be used as the seal member which carries out the seal of the fuel gas by the 
manufacture approach of a cell according to claim 5. Therefore, the number of members which constitutes a 
cell can be lessened and the manufacture can be made easy. 

[0075] Since a spacer is pinched to a cell according to claim 6 by the frame member of a pair with an 
electrolyte membrane and it unites with it by the manufacture approach, thickness of the direction of a 
laminating in the pinching section of a frame can be made into homogeneity, and the rigidity of the direction 
of a laminating can be raised. Therefore, deformation of the frame by the stress which acts on a laminating 
side can be controlled, and mixing of fuel gas and leakage can be prevented. 

[0076] In the electrolyte membrane member of the cell of the fuel cell of this invention, since a spacer is 
pinched with the frame of a pair with an electrolyte membrane and it unifies, thickness of the pinching 
direction of a frame can be equalized and the rigidity of the pinching direction can be raised. Therefore, 
when the laminating of the cell is carried out and a fuel cell is constituted, deformation of the frame by the 
stress which acts on a laminating side can be controlled, and mixing of fuel gas and leakage can be 
prevented. 

[0077] In the fiiel cell of this invention, since two or more laminatings of the cell were carried out, the 
laminating of the battery module pasted up as predetermined intemal resistance was carried out further and 
it considered as the fuel cell, attachment of a fUel cell can be made very easy. Moreover, since elastic 
adhesives absorb the stress based on the heat and vibration which a fuel cell generates, the endurance of a 
fuel cell can be raised. Furthermore, since intemal resistance of a battery module was made into the 
predetermined value, the poor resistance of the fuel cell which comes to carry out the laminating of this 
battery module can be decreased, and the engine performance of a fuel cell can be standardized. In addition, 
since the check of leak of fuel gas or the check of an intemal resistance value can be performed for every 
battery module, when a fuel cell does not show the predetermined engine performance, it can check easily. 
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U-A 1 0 0Cr»3Pl{i. X-c--!?*6 OOiE^^—^CCi^ 

i±T^>. ^ii(CDX-^-1f 6 0;!?^— >:^cd:7 U — A 1 0 OTh^ 
^3tJ^U-C^!l14^^-:>(DX^, —M<OV U-A 1 0 0:05^ 
tfCi^SSih-r^o J^Cfc. ^JSWrii. 2o<7)m@4 0 

hy'iy:^mccj:^mmmm3 o(^cm^cx^^^-' 
i^<ozp u - A 1 0 0 xmni^tci^^. mmmm 3 0 ^— 

<OV U-A 1 0 0-C^}^Lr^^lpj4 1 OtC^OJg«0 

[0029] mm^b 0 ^?LM'r;^'X^iai4:S:Wr 

^^^l^t^4 0%i^j:O^L/8 0%cD:^<-^X;^-rH'>tcJ: 

^ff^^^nrc^^o nets, mm&b o^J;:l^^J^\y- 
(fC^ mmmsoiit. iEyj^^(omtKx\ :7u-aioo<o 
^mjii 1 otcTg^^-r^jr^jf^^^nrijo, -ecD 

rc^-S), C:C)y:/5 6tS. mS4 OcD^Mir'^fb;^'^ 
[0 0 3 0 ] •t2>'^•^-^2 0 0«. :^-5i^>^|Ej^L.r 
*5 0 . m^W^ 3 0 <b 2 oCDm@ 4 0 i 2 oCD^m© 5 

o<?:cc<fco«^$n-5#mrfe2 ocz^Piii^j'cC-r. ^etc 
^•r<fc^cc. ^2/^•^'-^2 0 o«. lEij'Bc^mK^m^ 

$nri50. -eoeHPH^ctS. :7 u-a i o Oct^hphcc^ 
t:f 6ti/c^^aJ?L 1 4 0 iPI— <D(iStc|^— 6[)?L (^^Si 
?L) 2 4 O;0^?f^fiX^nrC>-5« C OD?ftaJ?L 2 4 0 

u-A 1 0 ocD?^?L 1 4 0 <b^tc. Mili*7^ail:^ 

f^jtcMdl-T'^i^iP^ftciJ^ 1 4 A*5J:0' 1 4 B^^f^-T 
^/c. ^ai?L2 4 OfflSratCti. >'U-A100 
e)n/cj|ftf4?L 1 2 0:foctO'l 3 0 <blHj— 

i5j— (D?L mnjo 2 2oi)mf&^rixi,^^^ ccmn 

712 2 0^«S*4?L1 2 0*jJ:C/l 3 0 i^tc, a^»7 

^a^:^rS]tcSil-r^^{b:^7P^e&S§l 2 Ai>j:c/jlSt4;^; 



(6) 
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[0 0 3 1 ] c ^ urff^^^n/cflmss O <i:■^2>'^•U- 

^^2 0 0^^3:. •^r/^•U-5^ 2 0 0<D>' A 1 0 00[)f6 

mill 1 o^cm^'t^iiLm^'cmmmbocDvz/bG^^m 
A 1 0 0 (ommtfcm^ etifc^&n i 4 o tm-'<DiiLm 

^C|5l— <D?L (?^a)?L) 3 4 0*5<i:O'3 4 2 J^^Jf^^jSt^nr 

l^^o C<D?^rip?L3 4 0:JdctC/3 4 2 U-A 1 0 

Qcoi^iPTL 1-4 0 ^^^^(^cmmwi ^mmyji^ccmm-r^ 

iP?L3 4 0 <b 3 4 2 coraltc^i. :7 A 1 0 0 Cc^C:f 6 
n/cj^.*4?L 1 2 0*J<fct>'l 3 0 ils]— CDfi^6C|5j— Q^L 
(ttSI4?L) 3 2 0*ScfcO'3 3 0*^ff^fiSt$nni€>„ C<D 20 
^Sf47L3 2 04dcfcO^'3 3 0 ^ A 1 0 0 CD^^f4?L 

i2 04ocfco'i 3 0 t^t^cmmwi ^mmyi{^ifcmm-r 

[0 03 3] ?^ai^I5t;t3 0 ocoy a l O 0<D|%^?L 

1 1 otc+B^-r-Sfigtc^. ffe(D^®J:0ffiCi|g^^3 

5 4 7&^'?i5^r5<;^nT*5^ . CCDlS:^^P3 5 4 CCtJ. m^(D 

<Dm?ti2^i;^zL-;U 1 0 ^^t^tS^-^-bvN'U-t^? 2 0 0 30 
?^iPi«i*(7)ilS§ 3 5 8 ^Bf^-^ ^ o ^ /c. C (DIS^SP 3 
54«. ^^CD{ii^iCJf^gten/c2-^CDi^iP?L3 4 2 i 

2-:>cD»3 5 2-eii$&?nr*3«5. ^iPSm3 0 0«. 

— :^©?^ai7L3 4 2 3i>^6?^iP^i*755|5M^3 5 4 CcdStA 
fte:^©?^?L3 4 23;>:^6iJi£mf -5)«^ii^cC-:>rCi 

-So 3^c4s. mmmx'^t. ^m^s 5 4 (^mwLo:>o >^3 5 

6^^t:f-C?^iPl^i*CD3lSS3 5 8^^^^L/c;!)i. 2 oco 

[0 0 3 4 ] $ii4g#glJ4 2 0CC«. v";rJ->RTV 40 
rfA-^-j^U^^RTVaA^ Three B 

o n dtt0^t^:^;:^'5r h 1 2 1 1 . 3:r.ix7K> FOJi 

'j<+^>*Sfl§tc^tte>';n>;^^ja;ifcMOs 7 ) ;^)5^r' 

mmkifC. ^;&i2 03^cl^U4 0. 
SOOkPa {8. 2 Kgr/cnf } J^C^ O 1 0 0 0 0 
k P a {10 2 Kqrycn^ ) , i^^i)^ 15 0 U 3 0 

Three Bon dit<DS^t*?57Xdr h 1 2 1 1 

t0 0 35];>Ctc. C'?Lxmf&^nfc^mi(^J:Om 50 
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10 

rtfe-=ee^^-;H 0^ffi^^^C:f^;S^^cc-:?i^rift8Jt'-5o 

^2>'^*^~^^2 0 0*S<j:O'^^aia5t;t3 0 OCD^^OD 

o5¥i4Sc#^j4 2 0 ^m^-r^aL^co—m^msf^cm 

"To ?*ttg^^J4 2 0». 2 0 0(Z)^8CD#4 

*^(D^^ y ^(D^m (mnii2 2 0 ^ai^eis 0 tcorM^ 
j:a^^i(Dmmi^:i9\'<o^) cc^^m-r^o }^mm^ 30 

0 ocDM^-r^{ig<bf&iit-c^>'5. 

[0 03 6] MC^T, -^^Mi^Slit* 1 5 0 ^m/oXMm 

m4 2 0 2 0 0 tmmwmMti 1 

0 tcflim^ 5 0 *sj:o'?^a]^i5« 3 0 0 ^mm urmafe^ 

1 0 <bf >5o 

[0 0 3 7] mm^^iysj.-Jl. 1 0 ^^^(^C-//cf^. 
mmMA^2 0tmit'r^mCC. aJl^ffiO-fe>^^•^-t$^2 0 

0 i^^t^3 0 0 ^(^cmmmK mK.{^. 1 0 0 v) 

TM^l^^D-fe>'^ b-^ 2 0 0 i<^iPlH5M3 0 0 iCC^D 

2 o^^fh^-tf -^^wig 3 0 ^2S?^t^ 

TC'^. SMSs<DH2>'N-U-^2 0 0 <!:?^aia5t;t3 0 0 iCD- 

rB^tcmmriii^ 3 Lxi^^^cDxmm&mcommm^ 
3mQ(^^ML. mmmm3o^mmi^.^-r^tcisb(^ 

xi:t. mm,mtK^m^mt'r^(D(^cm^hri^wf^mm 

fit. 4 0 0 k P a { 4 . 1 KcffXcd ) U 7 0 0 k P 
a {7. 1 Kqf/onM ^Lfc. C CX\ mm^^^fcKXtC 

^iMf^-r ^ ^Si^MOMM^ tc J: o x^ify hti^h <ox ^ 

^i^xmm^tifcm-m^^(oi^^m\^'^v^^-)v\ o^m 

Ci, $itt*e«^J4 2 0(Oi!{tMc7)1^tt-^mrtfe^>^^->H'' 

1 0^^i^t-'S^ai«c5[)«f4^S^tcj:o'C^e5?>6ns 

[0 0 3 8] nis^r-^i. m^M^3 0 ^mmkK 

5*tt^s»j4 2 o^ii!{b$-i±/c^'. 'f'i^mmmm3o<o 
^ykmtmm&Gimt(Dm%^^^x^^ . c(om%t 
5*tts«»i4 2 o^wit^^i>m(ommmm3 0(0'^7i(. 

[0 0 3 9 ] ^2tC^Lx/c^?fe-t^^^-7l/l US. 

1 0 <bi5i— ooasw ( 3 oom^Msmt 1 5 



- JH 0 Oi^am^ 3 0 0 ti. ISHSIS 3 5 4 tcff^^.^ n 

/c V rrs 5 6 i?^aj§m3 0 0 tmM-i-^mmmb odc 

^\ mm'^iy^ 1 1 <0<%M^^i3 0 0 ti. U :7'3 5 

^^SSJC^jtr-Sxi:, ®ife^>?^-;H l<Di^iP?L3 4 10 

2&i. mrfe-tS>^-;H 0CDi^iP?L3 4 0 iMI^T^c 
[ 0 0 4 0 ] ia2iC^L./c^Mft7 5*, C 9 Or?f^^$ 

--»u 1 0 <bmilfe'tr>^^-;b 1 1 i^i. '^^ik't>^jL-;u i 

1 0 CD^^aigPt^ 3006D»;>''356 i^Vife^e^ A 1 

1 (Di^iPSHttS 0 OCD*; >^3 5 6 i^Cr^ii;^-^^ j: ^liCW. 20 

<DU :/5 6 ^iS^-r^iE^iJ^jrSo 
[0 04 1 ] c ^ or?f^^5n/cMilf*7 tCi^*4:^'X« 

r ^fi3c $ n/cSf*i^^T-3^^f4mrtizcD— ^<D^I b p^'x ^ 

o^^^r^i:^-r^:^';?;ils§5 8cc^jt;;^'x:fecfct>m»4 

[0 042] 

^V - KJ^lc.: 2H* + 2e-+ (ly/2) 0,^H,0 
r^ - FJ^ft; : H,-*2H^ + 2 e- 

[0 04 3] mmwi <ommm(onn^i^Lmrr ^ 

ILn(D}%MMW^^ 1 4 A i^XU^ 1 4 BCD^^CD— :^CD 40 

[0044] m^mi^gm 1 5 0 <ou^m^(omi-. m 

?fe*i^^-;H 0<Dffi*flC:f<DSI^fe<i:O*@ft]S55^ig 
j^f4m?tk(Dia^^C:f(D^t^^-ot^r«. et^A:^l5^B^U 
/c;&^ lUT«:S9^cc^0® 1 1 tcS-:Jlrlfel^^^o m 

9 . ^10. s 1 1 -eti^n^^MMam 1 5 0 <D 

m.^m^(Dmi-. ^?fe-t>^^->»H OcD^^{^t:r(Dli 

^. @(*i^^M«lf4^?feOM^^^t:fcDfil^^«^iT^L/c 50 



- 2 4 9 4 1 7 

12 

[0 045] mmmmm^ i 5 0 (om^M^^^u. s 9 cc 

^^J:^^c. ^-r. 2'::>(D^®4 0rm^MM3 O^J* 
^T't^> K-< ';;^«3gi(^. C(Dtfc^.r'l 0 O'C^CC^O 

1 6 0"C*f ^ L < ('^ 1 2 0 "Ct^i.^i^ 1 5 5 "CCOUmX'. 

• 1 M P a {10. 2 kqf^cm^ }^:£l^L/10MPa{10 

2 kqf/cm' ) 0^ O < &J3 MP a {31 kqf/cm' } J^ct^ 
U7MPa (7 IkqfXcm^) CDH;^^f^ffl 5 #r Jg^T 

(Xfl 1 1 ) o ^XCC. — 5^tCD:7 A 1 0 OCD® 
3tC*7nU3t®<Dii®) <D^®CCfg#SiJ4 1 0€:^^b 

(xfgi 2) . — :/^cDr7u-A 1 0 ocD^mmA i ot:)^ 
^^5n/c®o#fe^?Li 1 oo:)9\m:^^cmmmm3o<o 
^mu^ . mmnm 3 0 oci^^ u /cm@4 0 i^mm^i 1 
1 o^fi^^-r-Sct^ccie^-T'S) (xfi 1 3 ) o 
[oo4 6];^c^r. mmmmsoii^mm^tifcvxy- 

A 1 0 0<O^mil\ 1 0cDiiIi^l^|SJ£^:?F<DS#^iJ4 1 Of)^ 
m^^tlfc^^6^t,C. 6 0^ 1 crrf ^/c^^lOfl 

1 0 OfS^^ L < «2 0{1;&^6 5 OM^U^X^i^ 

mfrcmur^ (xfii 4) « >^-<-veo:fym^^tifc 

-^U — AlOOtC. ^3 0C^7T^b/cMa)MM^f*CcS# 
1^14 1 0 :/)^mPfu ^ tlfcy A 10 0^. U — A 1 

0 0 u:mf&^ti.fcm 1 2 8 j&^jg^^-r-Sct: ^ 6cS:Ja^t)-l± 

(x^i 5) o m*3i^f:>^fc—m<oyu-M.(,a^Km 

S(200kPa {2 Kqf/on' } 2 0 0 0 k P a 
{2 0Kqf/cm'} ) ^f^ffi$-t±r, :^^-V'e 0:^^^y 

u - A 1 0 0 (,cmm u tci^mt o , c (ovtrnxmrnm 4 

1 0 ^Wit^^-Z (Xli 16). m^MM^t^t 150^ 
^•r^o i^:b\ -^^MM 3 0 <f: 4 0 i <Dg^^ (X 
fll 1) X^l 6<Df^tCtf3^j:oT^<fct.^o 

[ 0 0 4 7 ] mytk^>>^-jH 0<D^^{^t:rii, ^10 
(fCfjk-rj:'?(tC^ ^-§r. MM^b0 4:. — ^2 0 0 

(D-y u-A 1 0 ocD^^?L 1 1 0 (^ctB^T ^iiLmcmm. 

l)o 3^*J. — :$?2 0 0<DM®tC^m@5 0^^ 

^^-^i^^CCiS. -^r^^•^-^2 0 0CDMiCD^m@5 0 

-fe^>*u-^2 0 04d<i:c;^i*ipSP*t3 0 0 6C. i^stc^u 

/^l^^^^•^-5?2 0 0<Di4^<D>'^ ■>^<D^ (j^J4?L2 2 

$¥tts#^j4 2 o^M^fU-r-5 (xfi2 2) . m^^x. ^ 
mmmmi i 5 0 ^mA.xi^m-^ ^mm^ 5 0 cd >; 5 

-"^zoo^mmmmm^ibo^L^^m^mmi^. ^ 
<Dmmm<j>'m^mmuVi 1 5 0 cc^mgs 0 ^xu^^m 
gm3 0 o^^af-r-s (xfi2 3 ) . 
[0 04 8] <L<ommmh^. fs^^(D■fe>'^•^-^2 0 

0<b?^gPM3 0 0 i^^^^EE lOOV) 

^^^■r^^gcbmi^tt^^g^^ (xfi2 4) o 
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2 5) o ^tWdrcDmmJfiCLfilOB^^fiic^. m^Lfc^ 

(XfM2 6) . ®ife^^:/^-;H 0 ^^^-r-^c 

-So 

[0 049] mi^M^^Mm^mmcDm^m-fict. m i 

2 0 0 CC^rfe^>^ ^ 1 1 CD?^^^Pt^ 3 0 0 :;05Jg-r 
<D»;:/3 5 6<bm?fe^^:^^->>H 1 CD^^iUaJ^^ 3 0 0 CD 20 

— :^^c-fe>'^^>-^2 0 0^. fife:??ic>^ipgm3 0 

muxmm^i t-r^ (x^3 i ) o co:>mm^7 (>cm 

MT) t^mK^i^^^x: (x^3 2) . mi^m^^mmm 

[0 0 5 0 ] i^xij^B^ LtcmkM(omi^m^^mmnm 
rtk-cti. ^\^mmm4 2 o ^ j: o ^^mmihsw 1 5 0 i 
2 0 oi^s^L/ccD-r. mmmmd^t^i5 

- A 1 0 0 <b tctB>^&^3^j:-rn:?:)S^^T C <b < . C 
^m±r C <h ^ ^ /c. 4 2 0 

2 0^CJ:0 5RiRt-^Ci:*5r'#-2>o b/c;&5-,r. mS4 

C 0 0 5 1 ] ^/c. mrfe-^ri^^-;!/ 1 ocoMStclilLg-r 50 
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^^^>r^•^--^2 0 0 <h<*ipgW3 0 0 a(Dm(omm&tn 
x\ o^mmcxmf&^ti^mi^n^ 
m^^mmmmm<omm^mmit'r ^ c t f)^x^ m 

rtfe^>>^-;H 0^g/lL/rll<*K^^iyj^*4^^fei U 

[00 5 2] jSJfe^dom^MJlS^t^t 1 5 0 r-ts. -li^M 
M3 0 i^6cm^MJK3 OCDjl^ilHj^T&^T^^J^jriLa^ 
Wr€>X-^— »t6 0^— S^f^v' U-A 1 0 oxmt^Lfc 

<Dx\ ^(Dmmy^\^(Dnm^m^hc ^'/)^x^ . mmm 
Msut^ 1 5 0 (ommyj\^(Dm^^—(>c-r ^ c^f)^x^ 

rj: mi^M-^^mmumm<Dj{m^ ^ r c <l /^^^-c 

(ommn^i^mi^^tccDx. m^?MM3 0 e 0 ^ 

— >t^©>' u-A 1 0 0 t^~-mtufcmt. mmmms 

o(Dmm^m±^^cLy)^x^^^ ^etc. mmmm3 

m^(fCttmuxmmMm3 ocomm^n^^ < r-sci^s 

[0 0 5 3] ^)^fe^^IcDSI{*^^^^Mi^J4m^ii^(DMiS:?^^ 
r-ti, ^\±mmm4 2 0 r-m^MMSew 1 5 0 i u 

ufcf)^-ox. mf^^ntamm'^iy^-ji^io^mmux 
m u xmi^M^'T-Mj^nmrn^mfSC'r ^m^(>cttm u 
c^zi^)^x^^^ 

otc:7u-Ai 00 (om^mccmmmm 3 0 (om^^ 0 
m=f^'m<om^^mm§ii'f^mfi^i>ttfmx^^. y.-<- 

3 0 0^<l^/c*5^ ^im^3 0 0^<l^/j:ti«^4>^ 
mS5 0*>J:C/•fe^^•^-:>2 0 0^i)fx./c*5. MMWM 

^rj:i^mf&Xi>^U^x.rj:l>. 

[0055] ^rfe^i^^-^l^ 1 otcrts? 

n^#mr&2 0^3o<hU/c7!>^. F*9j^^n€>mm?fe2 0 
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piT^^BE (^x.^^. 1 0 0 V) ^^i^u. mMJfitifii?:?^ 

mSffi (^ijxt^l mQ) JWT<*:;^J:-5<i:^•fe-/^'^-^2 0 
[005 6] ^XiC. 2t:#feH^<7)||2CC)^tei?iI<DgI{4i^^^/^ 

mnmm t mm^c . ^ipspM 300 oDie^^j^^^^^c 2 m 

CO 0 5 7 ] ^ 1 mvfe^5^^-;H 0 BCD^^^ 

.rHOBt*. m^MieS 0 <!:2'::><7)^@4 0 

2 ocDm^wMSst^ 1 5 0 B i . mc< mmmm sot 
2'o<Dmm4o t^^m^^mmnm^^i b act. m 

-^commmbo t. mmufcm(^mm^2 0B(om^^ 

(D-fe^>'U-i$?2 5 0 <b. 1 CCD— ^tC^ 

W3 0 0 <b;&>6«^5n, 2 5 0 <bm^MM 

1 5 0 B<DrBl^«5ittg#S»J4 2 OtC^fc os^^^n 
ri^-So m^Mli^^t 1 5 0 Bti. m^MMSOi. 2 
o<DmS40i. :7U-A500i. :7U — A600 

a5*5j:0'mg4 0<D^^gP^^^(7)X--i-1f 6 0 iftK: 
0 0 it:? 0 0 i T^yt O /cRfiTS 

[0 0 5 8 ] 0 0«. tli^g (^^ti. >/ 

->»HSfli, 'J :7 u>if;i/:7 r K ( P P S ) . 
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— Wt^tl-SfflCD:? 0 0^^ 1 4 CCtj^-To 

m(DK (^m^i) 5 1 of)mf^^tix:i6K> . §^mTib i 
o<Dmm(fCu. isMass i b:fymm^rixi.^^. ^/c. 

10 (<^ai7L) 5 4 0*5ff>fiS;$nrii-5o CC!):7L — A5 0 

ocommftcmfsc^tifc^it^mib 4 o (Dms.rmai. m 
mw^mmyj\^(rc mm -r^mitt/:^ mm^^^s <±: ^'^^5^4 x 
^^tj:'rmm<Dmmnb 2 o:te<fco'5 3 of)mm^ti 
c<ommnb 2 0 <h 5 3 ocj. m—m^x^^ 

Tib 2 0 tcomca,^. mmnb 3 o<D;^^:^[^{crS-^r 
^r(rcn^m^ritcmb 2 sf>mf&^tir:i^^^ m 1 5 

i't^ >' AS 0 OCO^ 1 4CcJMt>$n/cSi(DM® 
20 ^Jz^trC, :7 A5 0 0<D^m?L5 1 OCDj^KtCtJ. 
[ 0 0 5 9 ] :7 U-A6 0 0 :7 A 5 0 0 if^^BI 

ju>'T'Y K (pps) . 7i<vr^ h'm) (fC J: K\ mf&$ n 
rc^-5o mmmms omt'~mt^ti^m<Dyu-M.e 

0 O^IE 1 etCTnf o ^TT^T^cfc^CC. :7U— A6 0 0 

tc4>IE7^ff^cD^^t^^cff$;?Xa^nr4d59 . :7U-A6 0 0 
<D'^:^^t3:^m?L6 1 0:d^ff^^$nrc^-2>o ^i^c, y \^ 

-A5 0 0 <b|5i;|tcc. y 0 ocommch. 

30 mi^'i^^^tj:'r}^mie 4 O^mf^^tiXi^^ioKi . 

^^rji-rm^Tie 2 ofccfc^j^e 3 OT&^jf^^dt^tirt^ 

#fe^?L6 1 0 iM*4?L6 2 0 ioral^c^S. j^5r4?L6 

fiX^nrii-So ^ 1 7«. :7 U-A6 0 0(013 1 6cc^ 

/ci4m^T'^^. mm-r^jz'^itc. :7u-a6oo(o^ 

m?L6 1 OCDi^H^Cti. y U — A5 0 0<D©^g|i5 1 8 

tm—Jf^co^^^e 1 8 3&^?f^fiS$tirc^€>o 

40 [0 06 0] OLXmfj^^tlfcy [y-M.b 0 0 ty ly 
-A6 0 0<b^, 815 2 8 iSle 2 8>5>s51-iIiJ^f^^, :7 
U-A5 0 0(OmmKb 2 03?>^^ U-A6 0 0<Dj^f4?L 
6 3 OCC^'^-r€>J: -^^rSj^^t^ii-. :7U-A5 0 0C7) 
S^^5 1 8<h^U-A6 00<DSMgi56 1 SXmm4 

Lfcvmx. mmm4 i ojcjcJ^m^ur^^wM^Pt^ 

1 5 OBi-r^o >:c*>\ ^®4 0«, ISM^S 1 8CC®c 
50 <5t 1 5 0 B<DM^f^t:tcDti^CCO(,ir ^ 1 
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[0 06 1 ] mmnrnm^ 1 5 ocu. mmmm s 0 

50td:. 2'OC7>:7 0 0 ^:7U-A6 00(D 

6 2 03?>5ffe:^cD:7 0 0CD*S?4?L6 3 0 CC^^-T 

-£»J:5^Cf^^^t>-tf. ^-7 0 0015:^^156 1 8 

r'MS4 0<D3?f^^|5^4ltJ#-r-i><?:^K:a^CDX-<-~1t6 

[0 062 ] S 1 8ti. *mffi5 0*>J:O'^^>'^*^-^ 2 
5 0<D3^tll?^^??y^L/c:^4taiaT'^€>„ 'f2>'^•^-^ 2 5 0 

-t$?2 5 0tt. :7U-A5 0 0^J^^Sn/cg^§P5 1 
^5 J:OS^?^<^^^^nrc^€>o ■fe^^•U-^2 5 0<D 

€>o ^-r. m^MMdmi 5 0BCD:7U-A6 0 OfcJ: 
0'-fe/^•^-i^2 5 O0C5*ttS*S»i4 2 G^M^-r^o S 

IQti. :7 U>-A6 0 Otc5ft±g#^J4 2 0 ^^^m-r^ 

5*im^«SiJ4 2 ^^-r-Exfc^OC. :7U-A6 0 0 

CDiSIS^. 2o<^il^i47L6 2 O^ffitffi^. ?^SP?L6 4 
O^mtsittm,. ^J4?L6 3 0^ r^j <7:>:?:jf^r'^P^p;$: 

2 5 0tC5*ttg#9»J4 2 0 %^?&-r ^^1553^ (i4^0>'N 

[0 0 64] ^C^r. -^^MM^Ptt 1 5 0 B(OV I — A 
5 0 0(Dg:^gU5 1 5«:. -fe>'^•^-^2 5 0CD5*ttS« 
^J4 2 0 7&s^^$^T./cjE<h^gP5 1 S^sg^^^j:^ 
iC. 2 5 0<D5i1*^#^J4 2 0?:^^^^ 

$n/c®^ifi#5n/c^mffi5 OCDU :;^5 6 U— A 
5 0 Otcfl5^$^i/c«5 2 Q ti)^m=frj:^m:trj::^X'y 
tc-fe>'N*b-tS?2 5 O^^^t" 'E>o CCOKgchf -SCi^ 
•i2>'N*U-a'2 5 OtJ. ISMSPS 1 5CD7«5 2 8 *5 

2o(Dm^wMa*t 1 5 0 B^. — 
c^^m^Mi^gm 15 0 b<d:7 a5 0 0 tifk^(omm 
mmm^x 5 0 b(ov u-as 0 oat^^^zj^u-^^ 5 

o<lr!^^"C!DJ^^^<fc^^. — ::^t7:)m^MM§i5« 

1 5 0 B<D7 A 5 0 0 ULji^^:^t\tcmb 2 8 iflfeT? 
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^DmMMMgm 1 5 0 ^<OV U-A6 0 otc^^^n/t 
tSB 2 8*^K^-r^cfc'5 6cm*3['&t>ii-'E>o ^c*>. 

1 5 0 B tmmmmm^ i 5 0 c icom^a^ib-ti- 
oiessbm^MMaiW 1 5 0 B^±<Dmt^^t^^±o:mzm. 

oc^cmm%^ oi6xm%i^tm3o o^^^miy. mm 
mmmi 1 5 0 Btc-fe>^N*u-d?2 0 o^^^urmsib^ 

[0 0 6 5 ] ^?ife^>^^-;b 1 0 S^m^i^^^fci^. ?^ 
10 tte^«rSij4 2 0;!)5^{b*r^BUCC. mmm<0^^^\y-^Z 

[ 0 0 6 6 ] m^tfe-^ri^^- JH IBii'^. m-^ik^iy^-)V 

«3 0 0 trnM-r^mmm^of^cj^m^rifcO'^b e t 
[ 0 0 6 7 ] n 2 mmmcomi^m^i^mmMmmit. c 

200^. myj<^ci^isimA3o o^mmLxmmi^4:m 

-So C(Dll2^j&fe^coSI^]^^T-Mi^J4^rf!2 4>j^.f4;^';^ 

[0 068 ] \u±ts^mofcm2mmm(Dmwm^i^mm 

f4m?tfe'C(i. 42/>'U-5?2 5 0^:7U — A5 0 0CD^5^ 
$155 1 5CC^t-€>?f^t^i L.. ^^L/ci^iC^' U-A 
5 0 OtCF*9]^?tl^^^<t 0/c<Dr\ 2 5 0 

tc<g5i4?L^^aj?L^<Dj[jnx(Di£:^^35^i^j: < , mm^mm t 

iC-7U-A500<!::7U-A60 0 J: D »tJ^ U /cCD 
r\ ^4 0;&5m^MM3 0/>>6i*>< n-Sil^^o/c^tP 

[0069] iu±:^mM(omMm('C-D\.^xmmutcf)\ 

<. ^mM<Dm^'^7^^L^j:i^^mmP^(fCi(S{r>X. m^tj: 
[0070] 

mmmxit . jKf4m?fe;&^^^'r < ft^tf 
50 ^utc<Dx\ c<Dmmiik^mmuxrj:^mf^mmo:>mtK 
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c 0 0 7 1 ] m^znEmcommmxu. mmmm^^^ 

r^ctf)^x^. mmyj\^<Dnm^-m^^c t:f}sx^ 

^^x^. mm^'^<oU'^-pmti=^m±'r^ct^^x^ 
[00 7 2] :^mM(Dmum^<omM\^(^m^-)5mx 

m'r^<Dx\ i^H^i&m:^m~rj:mm:m4:mmr^c^^^ 
r'#^o LfcA^-DX. c^ofcmm^^mmoxmmm 20 

xt. mnmm(o^^^mmit^^cLf)^x^^^ ^ 
fc. ^^mmmxmmoxmmm^m^:^-r^<ox\ mm 

M<t-r^ct^^x^^. ^mumx. mmm 

m<o^m^^y i^-j^^x^m-r^cox. mmmm^^^^m 
(fcmi>^ti^m^mm^^<'r^c^f)^x^. nixho 
i&mit^m^c^:/)^x^^. 

[0 07 3] Mn>ii^m4nm(ommm(Dm^yjmxft:s:. im 
^^wf£mm^mm-r^ct(fC^y)mm,icmmm<Di^m 30 
ffiSi^B^^cDfB i -r c <h Ti^^r- # -s>o 

[0 074] mmmsMmcommmcom^yjmx^^. $i 

[0 0 7 5 ] m^menEm.<D^mm^cm^yjmx^:t. y. 
^—^^nmmm^^^—ncoy i^-j^m^xm^ox 

m^^i^—ccr^ct^^x^. mmyj\^(Dm\±^M^^ 40 
c^i)ix^i>„ utci)S^x. mmmt^ci'j^m'r^ft^Mcj: 
^y i^-Ao:mm^mm\Lxmmtf:^(ou^^mti^f^^ 

[0076] :t^mM<Dmimmo:>mmm<ommmm^*^ 

iyX~mt-r^(Dx\ y iy - 2^(om^yj\^<Dm^^f^m 
(tC'r^cti)^x^. mi^:fj{^<Dm^^Mib^c^^^^x^ 

mmm^{'^m'th]Z^ti^^^yvy-j^o:>^^^mu 

l^xim:^'::^(Dm^^mti^m±'tr^<LLifix^ ^„ 50 
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[0 07 7 ] :^mM<Dmnmmxiit. mmii^^mmmm 
mm<o^s^Wntuxmmofc'^m'ei^^-)\y^w 

(^cmmLxmnmmt ltccox. mmmm(om^M(.^^ 

x\ mnmm(Dmxi^^\^±^'\±^ct-f)^x^^. $6 
ic. mm'^zysx-jv<D[^mm.in4:mm<om^iUfc(ox\ 
c (om^'et^ :^-)i^^mmLxrj: :Bmnmm<Dmtnm:^ 
^^m>$it. mmmm(oi±m^mmit'r^ct:^^x^ 

imi] :^mM(D—mm.mx^i>mi^m^'¥-mmmmm 
(Dmm'^i^^-)i^i o<omiiSL^frsLrcmmmx$>^o 

[S3] y\y-j^ioo<o9^n^m^^iytcm\^mx;^ 
[m4 ] mmmms 0 t—mtofc—Moy 1 0 

[^5] ^ft?MI!i3 OiScfcO'^fftCDX^-tf 6 O^K^ 

L/c:7U-Al 0 O(D^ftl^f^!l^L./clF^0^S'r^'E>o 
[S6 ] ^^^5 0 4dJ:O'-fe^^•^-^^2 0 0O51-tS^«?y 

[^7 ] ^<%mm^3 0 0(D51-tl^6?II^L//ci4m^r'^ 

[^8 ] •fe/N-U-t$?2 0 0Cc5iMSaS»J4 2 O^^flJ-r 

[S9 ] mmmmm^ 1 5 o<DM^{^c:tcDii^^e«i^o 

[^ 1 0 ] m?ife-=eiP^-ju 1 o<DM^ffC:rcolll^^0lIin 

[^ 1 1 ] ^ 1 mMm(omwm^^mm^m^(omM^ 
iry<om^^mn<i.fc3Lmmx$>^„ 
[012] m.mk^2 0 AcomiSL^mmi^tcmmmx^ 

[013] ^2^e?9t?^-&@i*^^^^«^*4m?ifecDm 

[0 14] 0 O<D51-il^e^^U/c^^0-C^ 

[015] 01 4tcinU/c:7 0 0 €:ll®7^^6M 

/c^m0r'^)-&o 

[016] :? I — J^^00(O9^m^m7niyfc%mmx$y 

[017101 ^(iC^Ofcy U — A6 0 O^fiffid^eM 

[018] mm@5 0*>J:O'-fe^^'U--:$'2 5 OCO^I-ia^ 
fi?«^L/<^i4ta0r'^'5>o 
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